This paper presents evaluation of the influence on the seismic response of the structures base-isolated with High-Damping Rubber Bearings (HDB) under long-duration, and long-period earthquake motion. The dynamic properties of HDB, such as horizontal stiffness and equivalent damping ratio, are affected by heat in the rubber due to energy absorption during earthquake. In this study, relation of absorbed energy to dynamic properties is investigated by dynamic cyclic-loading test of HDB with large amplitude, and empirical equations are proposed. Additionally, seismic response analysis, under long-period earthquake motion is conducted and the influence of the heat-mechanics interaction of HDB on the response of the structure is evaluated.
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